Histomorphological and histochemical characteristics of the intestine of the Senegal sole, Solea senegalensis.
The Senegal sole, Solea senegalensis has been exploited extensively in aquaculture from different countries; at present an intensive production of larvae and adults is being achieved with some nutritional problems. Since this species displays very different life styles and feeding habits at different stages of its life history (larvae, metamorphosis, adults), and because digestive mucins are implicated in different physiological processes including: increase of digestive efficiency, promotion of macromolecules-absorption, buffering of intestinal fluid, prevention of proteolytic damage to the epithelium and defence against bacteria, etc., we studied the histomorphological aspects, as well as the histochemical distribution of carbohydrates, (PAS, Alcian Blue), proteins (Bromophenol Blue), lipids (Oil Red O, Black Sudan B) and glycoproteins (Horseradish peroxidase-conjugated lectins) in the intestinal epithelium of adult Solea senegalensis specimens. Our data are compared with those obtained in larvae and adults of this and other fish species. Primary and secondary folds, microvilli of the intestinal enterocytes, as well as mucous or goblet cells were observed with a scanning electron microscope. Enterocytes and mucocytes of the intestine of adult Solea senegalensis were characterized by a rich supply of sugar and oligosaccharides. Carbohydrates (glycogen and mucins), proteins and lipids were present in cytoplasm and microvilli--brush border--of the enterocytes, which contain GalNAc, GlcNAc, Man, Glc and sialic acid-N-acetyl-D-galactosamine glycoconjugates. Intestinal mucous cells were strongly or weakly stained with Alcian Blue (pH 2.5 and 1). PAS reactivity was intense in numerous goblet cells, but some cells were PAS unreactive or weakly stained. Some goblet cells were positive for Bromophenol Blue but numerous cells were unstained; thus many proteins and possibly lipids may be conjugated with sugars. A similar reactivity to WGA and to neuraminidase-WGA was identified in some intestinal goblet, which were Con A unreactive, indicating the absence of Man and/or Glc and NANA glycoconjugates. GalNAc residues were only scarcely present in glycoproteins of some goblet cells.